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What is claimed is: 

1. A method of determining the genotype at ^ 
locus within genetic material obtained from a biologip^l 
sample, the method comprising: 

A. reacting the material at the locus/to produce 
a first reaction value indicative of the presence of a given 
allele at the locus; 

B. forming a data set includir^ the first 
reaction value; 

C. establishing a distribution set of 
probability distributions, including^ t least one 
distribution, associating hypothetical reaction .values with 
corresponding probabilities^ -^or/each genotype of interest at 
the locus ; 

D. applying theAEirfet reaction value to each 
pertinent probability distribution to determine a measure of 
the conditional probability of each genotype of interest at 
the locus ; and 

E. determining the genotype based on the data 
obtained from st.^p (D) . 

A method according to claiiryl, wherein the 
distribution set includes a plurality of probability 
distributions for a corresponding plurality of genotypes of 
interes 
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comprising : 



A method, according to cla^m 1, further 



• * 



23 



10 



y20 



25 



30 



(i) reacting the. material at the locus to proc^i^ce 
a second reaction value independently, indicative ■ of th< 
presence of a second allele at the locus ; 

(ii) forming a second data set including JU\& 
second reaction value; and 

(iii) applying the first and second faction 
values to each pertinent distribution to determine a measure 
of the conditional probability of each geii^type at the 
locus . 

4. A method according t^f claifti 2, further 
comprising : 

(i) reacting the 
a second reaction value; 

(ii) applying th^ f i£st and second reaction values 
to each pertinent distribution to determine the probability 
of > each genotype at the locus; and 

(iii) applying the first and second reaction values 
to each pertinent /distribution to determine a measure of the 
conditional probability of each genotype at the locus. 

5/ A method according to claim 3 f wherein each 
probability distribution associates a hypothetical pair of 
first a^afcl second reaction values with a single probability 
of eagtti genotype of interest. 

6. A method according to claim 4, wherein each 
probability distribution associates a hypothetical pair of 



ial at the locus to produce 
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first and second reaction values with* a single probability 
of each genotype of interest. 
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7. A method according to claim <L, wherein; 

step (B) includes the step of includii*^ in the 
data set other reaction values obtained under/conditions 
comparable to those under which the first reaction value was 
produced; and 

step (C) includes the step using the reaction 
values in the data set to establish the probability 
distributions; the method further Comprising: 

, performing steps (D) aufid (E) with respect to each 
of the reaction values . 
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8. A method according to claim *2, wherein, 
step (B) includes the step of including in the 
data set other reaction values obtained under conditions 
comparable to thoseydnder which the first reaction value was 
pr oduc ed ; and 

step «5) includes the step of using the reaction 
values in the data, set to establish the probability 
distribution/; the method further comprising: 

rforming steps (D) and (E) with respect to each 
of the reaction values . 
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9. A method according to qlaim 8, wherein: 
step (B) includes the step of including in the 
;a set other reaction values obtained under conditions 
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comparable to those under which the first reaction value was 
produced; and 

step (C) includes the step of using the rea/tion 
values in the data set to establish the probability 
distributions; the method further comprising: 

performing steps (D) and (E) with resect to each 
of the reaction values in the first and second^ data sets 
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10. A method according to clainf^, wherein: 
step (B) includes the step of/Including in the 
data set other reaction values obtained under conditions 
comparable to those under which the /first reaction value was 
produced; and 

step (C) includes thd/^tep of using the reaction 
values in the data set to e^tkbDlsh the probability 
distributions; the method futtJ^er comprising: 

performing step/ (D) and (E) with respect to each 
of the reaction values in the first and second data sets. 
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11. A mejztiod, according to claim 7< of 
determining the genotype at a locus within genetic material 
obtained from eafch of a plurality of samples, the method 
further compressing: 

(2/ performing step (A) with respect to the locus 
of materi^! obtained from each sample; 

(2) in step (B) , including in the data set 
reaction values obtained from each sample. 
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12. A method according to claim 7-7 of determine 
the genotype of selected loci within genetic material 
obtained from a sample, the method further comprising 

(1) performing step (A) at each of the fleeted 

loci; 

(2) in step (B) , including in the #£ta set 
reaction values obtained from each of the selected loci 
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13. A method according to c^aim 7, wherein step 
(C) includes 

(1) establishing a set jo£ initial probability- 
distributions that associate hypothetical reaction values 
with corresponding probabilities for each genotype of 
interest at the locus ; 

(2) using the Zniti/l probability distributions 
to determine measures a£ the initial conditional probability 
for each genotype at /the locus; and 

(3) usirx5 the results of step (2) to modify the 
initial probability distributions, so that the modified 
distributions nfore accurately reflect the reaction values in 
the data set, 
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14. A method according to claim 8, wherein step 
(C) incudes: 

1) establishing a set of initial probability 
distributions that associate hypothetical reaction values 
with corresponding probabilities for each genotype of 
'interest at the locus; 
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(2) using the initial probability distribut: 
to determine measures of the initial conditional probe 
for each genotype at the locus; and 

(3) using the results of step (2) to modify the 
initial probability distributions, so that the itfcdif ied 
distributions more accurately reflect the reaction values in 
the data set. 
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15. A method according to c^aiiSi 9, wherein step 
(C) includes: 

(1) establishing a set/6 f initial probability 
distributions that associat^-iiWothetical reaction values 
with corresponding probaMlib^s for each genotype of 
interest at the locus; 

(2) using the Anjj(flal probability distributions 
to determine measures eft the initial conditional probability 
for each genotype at/the locus; and 

(3) usi^g the results of step (2) to modify the 
initial probability distributions, so that the modified 
distributions nfore accurately reflect the reaction values in 
the data sel 
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16. A method according to clairru 10, wherein step 
(C) incudes : 

(1) establishing a set of initial probability 
distributions that associate hypothetical, reaction values 

-th corresponding probabilities for each genotype of 
'interest at the locus; 
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(2) using the initial probability distributions 
to determine initial conditional probabilities for q^ch 
genotype at the locus; and 

(3) using the results of step (2) to/fnodify the 
initial probability distributions, so that th^ modified 
distributions more accurately reflect the reaction values in 
the data. 
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17. A method according toyclaim ^13 , wherein step 
( C ) fur ther inc lude s : 

(4) repeating steps (1)/ through (3) a desired 
number; of times . 
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Lng to claim 14, wherein step 



18 . A method a(c 
(C) further includes: 

(4) repeating/steps (1) through (3) a desired 
number of times. 
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19. A sftethod according to claim/ 15, wherein step 
( C ) further includes : 

(4) /repeating steps (1) through (3) a desired 
number of times. 
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20. A method according to clai-pn 16, wherein step 
(C) fu/ther includes : 

(4) repeating steps (1) through (3) a desired 
numKer of times. 



21. A method according to claim- 1, wherein step 
(E) further includes the step of calculating a confidence 
score, associated with the genotype being determine*!, based 
on data obtained from step (D) . / 

22 . A method according to clairri 3/ wherein step 
(E) further includes the step of calculating a confidence 
score, associated with the genotype being determined, based 
on data obtained from step (D) . / 

23. A method according/to claim 7, wherein step 
(E) further includes the step. o? calculating a confidence 
score, associated with th^gejrtotype being determined, based 
on data from step (D) , t&eARetitoa further comprising (F) 
determining whether a si^ifdo&nt downward trend in 
confidence scores has occurred, and, in such event, entering 
an alarm condition. / 

24. A/method according to claijn 9, wherein step 
(E) further includes the step of calculating a confidence 
score, associated with the genotype being determined, based 
on data from step (D) , the method further comprising (F) of 
determining whether a significant downward trend in 
confidence scores has occurred, and, in such event, entering 
ah aYarm condition. 

/ 25. A method according to claim 1, wherein each 

allele is a single specific nucleotide. 
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26. A method according to claim A, wherein e^<^li 
allele is a single nucleotide. 

27. A method according to clainu 1, whe^in each 
allele consists of at least two specific nucleotides. 

28. A method according to clain/4, wherein each 
allele consists of at least two specif ic/ nucleotides . 

29. A method according tcyclaim 1, wherein each 
allele is defined at least in par£ by its length in 

nucleotides . 

s 

30. A method accg-fMiAg to claim / 4 / wherein each 
allele is defined at lea^€ iri part by its length in 
nucleotides . 

31. A method according to claim 1, wherein each 
allele is def inedr by one of the presence and absence of at 
least one restriction site. 



A method according to claim,. 4, wherein each 
allele is/defined by one of the presence and absence of at 
least one restriction site. 



/ 33 . A method according to claiiru4, wherein step 

(BT) includes the step of including in the data set reaction 
values from prior tests at the locus obtained under 
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comparable conditions 
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34. A method according to claim T2, wherein/the 
loci are selected on the basis of their ability to 
discriminate among subjects. 

35. A method, according to claim -3/ wherein the 
step A of reacting the material involves us4^ng a different 
reaction from that of step A and the secpfrd allele is 
different from the given allele. 

36. A method according fefe claim^l, wherein step 
(A) includes the step of assaying for the given allele using 
genetic bit analysis. 

37. A method acofcird^ng to claim^l, wherein step 
(A) includes the step of/as^&ying for the given allele using 
hybridization . 
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38. A method, according to claim! 1, wherein step 
(A) includes the y^tep of assaying for the given allele using 
allele-specif ic/amplif ication . 
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A method, according to claim 1, wherein step 



(A) includes the step of assaying for the given allele using 
a polymerase chain reaction. 



40. A method, according to claim 1, wherein step 
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(A) includes the step of assaying for the given allele usir>^ 
a ligase chain reaction. 
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41. A method according to claim 12T wherein the 
loci are proximal to one another, so that the set/of 
genotypes so produced may indicate a sequence /f nucleotides 
associated with the genetic material. 
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42 . A method of determining fcne genotype -of a 
subject, the method comprising: 

A. reacting genetic material taken from the 
subject at selected loci, each lo6us being an identified 
single nucleotide, to produce'Wi th respect to each of the 
selected loci a reaction valuW^ Indicative of the presence of 
a given allele at each of fehe selected loci; 

B. using the/reaction values to determine the 
genotype of the subject and a confidence score, associated 
with the genotype bei^ng determined. 



43 . A/tnethod according to claim 42-; wherein the 
25 loci are selected to provide information pertaining to 

inheritance </t a trait. 
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44. A method according to claim 4l2 , wherein the 
loci axe selected to provide information pertaining to 
parentage of the subject. 



45 . A method according to claim 42^_ wherein the 



